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Question 1 
 
Given 𝑥𝑥2 − 8𝑥𝑥 − 29 ≡ (𝑥𝑥 + 𝑎𝑎)2 + 𝑏𝑏 , where a and b are constants, 

a)     find the value of a and the value of b. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
b) Hence, or otherwise, show that the roots of 02982 =−− xx are of the form 5dc ± , where c and d are 

integers. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(2 + 2 = 4 marks) 
 
Question 2 
 
Find the first term and common difference of an arithmetic sequence whose 16th term is 22, where the sum of 
the first 6 terms is 57. 
 

 
 
 
 
 
 
 
 
 
 
 
 

(3 marks) 
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Question 3 

In triangle ABC side AC is of length 6 cm, side BC is of length 4 cm and 30oBAC∠ =  . Let oABC θ∠ =  
and let side AB be of length a cm. 
 
 
 
 
 
      "Diagram not to scale" 
 
 
 
a) Use the sine rule in triangle ABC to evaluate sinθ  . 
 
 
 
 
 
 
 
 
 
 
b) Hence, obtain two possible values for cosθ  in triangle ABC. 
 
 
 
 
 
 
 
 
 
 
 
 
 

(2 + 2 = 4 marks) 
Question 4  

Let 





=

4
32 πcisz  

(a) Use De Moivre’s theorem to evaluate z5.  Express your answer in Cartesian form.   
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(b)   Plot z5on the Argand diagram below.  
  

 
 
 
 
 
 
 
 
 
 
 
 
 

(3 + 1 = 4 marks) 
Question 5 

(a) Show that the matrix 






 −−
23
12

is its own inverse. 

 
 
 
 
 
 
 
 
 
 
(b) Determine an equation that shows how the values of a , b  and c are related if a matrix of the form 

           







− ac
ba

is such that  







=








− 10

012

ac
ba

 

 
 
 
 
 
 
 
 
 
 
 
 

(2+2=4 marks) 
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Question 6 
In the triangle AOB point C is the midpoint of side AB as shown in the diagram below: 

 

 

 

 

Let 
~
a be the vector representing the side OA and 

~
c be the vector representing the median OC. 

(a) Show that  OB   is represented by the vector 
~~

2 ac− . 

 

 

 

 

 

(b) Express   OB • OB  in terms of   
~~
aa• , 

~~
cc•  and 

~~
ca•  

 

 

 

 

 

 

(c) Hence prove that if triangle AOB is isosceles with side OA of equal length to side OB, then the median 
OC will be perpendicular to side AB. 

 

 

 

 

 

 

(2+2+3=7 marks) 

A

B

C

O
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Question 7 
 

(a) Show that ABD∆ ~ BCD∆ .  
 
 
  
 
 
 
 
 
 
   
 

(b) Calculate the value of x.  Express the answer with a rationalized denominator. 
 
 

 
 
 
 
 
 
 
 
 

(2+4=6 marks) 
 
Question 8 

Suppose a fair “six sided” die is rolled three times and the number of “sixes” observed. 

(a) What is the probability p that a ‘six” is observed on a single roll of the dice? 

 

 

(b) What are the possible values of the sample proportion p̂ of “sixes” in the sample? 

 

 

(c) What is the probability that the sample proportion is equal to 1
3

. 

 
 
 
 
 
 
 

(1+1+2=4 marks) 
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Question 9 

(a) A sample of n people were asked whether education was important, and 80% said yes.  What is the value 

of the sample proportion p̂ for this sample? 

 

(b) A second sample of m people were asked whether education was important, and 95% said yes.  What is 

the value of the sample proportion p̂ for this sample? 

 

 

 

(c) Determine the sample proportion based on the combined results of both samples in terms of n and m. 

 

 
 
 

(1+1+1=3 marks) 

Question 10 
 
A body initially at a point 4 metres to the right of the origin, undergoes constant acceleration resulting in the 
following velocity-time diagram. 
 

(a) By first deriving an equation for the velocity of the body v 
m/s at any time t seconds, t 0≥ , show that the position of 
the body x metre at any time t is given by the equation 

ttx 102 +−=   
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(b) Calculate the average velocity over the first 8 seconds of motion. 

 
 
 
 
 
 
 
 
 

(3 + 2 = 5 marks) 
 

Question 11 
The velocity, v m/s of a body moving in a straight line is given by v(t) = 24 + 6t – 3t2, t ≥ 0 where t is 
measured in seconds. If the body is initially 5m to the right of the origin, find:  
 
(a) the acceleration at any time, t 

 
 
 

(b) the position at any time, t 
 
 
 
 
 

(c) the time when the body is stationary 
 
 
 
 
 
 
 
 
 
 
 

(d) the position when it is stationary 
 
 

 
 
 
 
 
 

(1+2+2+1=6 marks) 
 

End of Exam 
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Formula Sheet 
 

Coordinate Geometry 
 
angle to the x-axis:   m = tan ϴ 

angle between two lines:  
21

12

1 mm
mm

+
−

±=θtan  

distance between two points:  

( ) ( )2
12

2
12 yyxxd −+−=  

midpoint:  





 ++

22
2121 yyxx

  ,  

 
Vectors 
 

~~~
jyixr +=      rrr ˆ  ||

~~
=      22 yxr +=|ˆ|

~
 

21212121
yyxxrrrr +== θcos||||.

~~~~
 

 

babrela
VVV

~~    ~
−=  

 
Complex Numbers 
 

( ) θθθ rcisiryixz =+=+= sincos  

where  22 yxr +=   and 
x
y1−= tanθ  

ππ <<− Argz   

( )212121 θθ += cisrrzz  and ( )21
2

1

2

1 θθ −= cis
r
r

z
z  

( )θncisrz nn =   (de Moivre’s Theorem) 
 
Trigonometry 

sine rule:  
C

c
B

b
A

a
sinsinsin

==  

cosine rule:  Cabbac cos2222 −+=  

area of a triangle:  CabbhA sin
2
1

2
1

==  

Heron’s formula:  ( )( )( )csbsassA −−−=  

 where  ( )cbas ++=
2
1  

 
Reciprocal trigonometric functions: 

θ
θ

θ
θ

θ
θ

tan
cot   

sin
1cosec   

cos
sec 11

===  

 
 
 
 
 
 

Fundamental trigonometric identities: 
122 =+ xx sincos  
xx 221 sectan =+  

xx 22 1 coseccot =+  

 

Compound angle (Addition) formulae: 
( ) yxyxyx sincoscossinsin ±=±  
( ) yxyxyx sinsincoscoscos =±  

( )
yx
yxyx

tantan
tantantan

1
±

=±  

 
Double angle formulae: 

xxx cossinsin 22 =  

xx
x

xx

22

2

2

21
122

sincos           

sin           

coscos

−=

−=

−=

 

x
xx 21

22
tan
tantan

−
=  

 
 

( )αθθθ ±=± sincossin Rba   where:  
22 baR +=   and 

a
b

=αtan

2 2 2 2
sin , cosa b

a b a b
α α= =

+ +
  

 
( )αθθθ coscossin Rba =±   where:  

22 baR +=   and 
a
b

=αtan

2 2 2 2
sin , cosa b

a b a b
α α= =

+ +
 

 
Circle Mensuration 
 
Arc length: θr   

Chord length: )sin(
2

2 θr  

Sector area: θ2
2
1 r   

Segment area: )sin( θθ −2

2
1 r  
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Matrices 
 
Determinant of the 22×  matrix: 

bcad
dc
ba

A

dc
ba

A

−==









=

det

 

Inverse of a 22×  matrix: 









−

−

−
=−

ac
bd

bcad
A 11   where 

( ) 0det ≠A  

Translation Matrix:  







=

b
a

T ba ),(  

 
Rotation Matrix  
           (anticlockwise about (0,0)):  








 −
=

θθ
θθ

θ cossin
sincos

R  

 
Matrix for Reflection in the X axis:  









−

=
10

01
xM  

 
Matrix for Reflection in the Y axis:  








−
=

10
01

yM  

 
Matrix for Reflection in the line xy = :  









== 01

10
xyM  

 
Matrix for dilation parallel to X axis by a factor 

of m :  







=

10
0m

Dx  

 
Matrix for dilation parallel to Y axis by a factor 

of n :  







=

n
Dy 0

01
 

 

Matrix for dilation about the origin by a factor 

of k :  







=

k
k

Dk 0
0

 

 
Kinematics 
 

atuv +=    
asuv 222 +=  

2

2
1 atuts +=    

tvus )( +=
2
1  

 
 
Statistics & Probability 
 

µµ =x  

nx
σσ =  

 
Hypergeometric: 
 

 

 
Binomial: 
 

 
 
Sequences and Series 
 
Arithmetic: 

dnatn )( 1−+=       

))(( dnanSn 12
2

−+=  

 
 
Geometric: 
 

1−= n
n art  

1
1

−
−

=
r
raS

n

n
)(

 

r
aS
−

=∞ 1
 

 


